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Intercellular Communication by Light in Unicellular Alga Chlamydomonas Reinhardtii
Parwez Ahmad), Pavel Pospı´sil
)Corresponding Author’s Affiliation: Department of Biophysics, Centre of the Region Hana´ for Biotechnological and
Agricultural Research, Faculty of Science, Palacky´ University, Olomouc, Czech Republic. ahmad.parwez@gmail.com
Abstract
Intercellular communication between cells is very important for the metabolic processes of the cells. Apart to communication
by signal molecules as the most common type of cell-to-cell communication, evidence has been provided on intercellular
communication by light. In this study, the unicellular green alga Chlamydomonas reinhardtii has been used to study the
communication between two types of cultures with different cell density: 1) high dense culture in the beginning of the sta-
tionary phase (3 days old) and 2) low dense culture at the beginning of the log phase (1 day old). The cell density was
determined by direct cell counting using heamocytometer. In parallel to cell density, two-dimensional imaging of ultra-weak
photon emission was measured using charge coupled device camera. Our results show that the cell density of high dense culture
is increased, when high dense culture is in the optical contact with low dense culture. The intercellular communication cor-
relates with two-dimensional imaging of ultra-weak photon emission. Based on these results, it is concluded that communi-
cation between the high dense culture and low dense culture occurs from low dense culture to high dense culture direction.
Key words: intercellular communication; charge coupled device camera; ultra-weak photon emissionBiophotonic Activities and Transmission in Neural Circuits: Methodological and Theoretical
Considerations
Jiapei Dai), Rendong Tang
)Corresponding Author’s Affiliation: Wuhan Institute for Neuroscience and Neuroengineering, South-Central University for
Nationalities, Wuhan, China. jdai@mail.scuec.edu.cn
Abstract
It has been suggested that biophotons, also called ultra-weak photon emissions, may play a potential role in neural signal
transmission. By developing and optimizing an in vitro biophoton imaging method, we characterize the glutamate-
induced biophotonic activities in mouse brain slices. We show that the long-lasting application of 50 mM glutamate to
brain slices produces a gradual and significant increase of biophotonic activities and achieves the maximal effect within
approximately 90 min, which then lasts for a relatively long time. The initiation and/or maintenance of biophotonic
activities by glutamate can be obviously blocked by oxygen and glucose deprivation, together with the application of a
cytochrome c oxidase inhibitor (sodium azide), but only partly by an action potential inhibitor (TTX), an anesthetic
(procaine), or the removal of intracellular and extracellular Ca2þ. The detected biophotonic activities mostly originate
from axons, and the hyperphospholyation of microtubule-associated protein tau leads to a significant decrease of bio-
photonic activities in axons. Furthermore, the application of glutamate in the hippocampal dentate gyrus results in
obvious biophotonic activities in its intrahippocampal projection areas. These results suggest that the glutamate-induced
biophotonic activities reflect biophotonic transmission in neural circuits, which may be a new mechanism for the pro-
cessing of neural information.pISSN 2005-2901 eISSN 2093-8152
http://dx.doi.org/10.1016/j.jams.2013.08.002
276 Conference AbstractsKey words: Biophoton; Biophotonic transmission; glutamate; neural information processing; neural circuits; Ultra-weak
photon emissions
Biophoton Emissions from Humans and Cell Cultures: A Dynamic Approach to Biochemical
Processes in Parallel Systems
Blake T. Dotta), Kevin S. Saroka, Lukasz M. Karbowski, Carly A. Buckner, Nirosha J. Murugan,
Robert M. Lafrenie, Michael A. Persinger)
)Corresponding Authors’ Affiliation: Department of Biology, Laurentian University, Sudbury, Ontario, Canada. bx_dotta@
laurentian.ca (B.T. Dotta), mpersinger@laurentian.ca (M.A. Persinger).
Abstract
Spontaneous ultraweak photon emissions (UPE) were measured from cellular and human subjects in complete darkness in
multiple experimental conditions. These experiments have shown that a photomultiplier tube place 15 cm from the head
can measure ultraweak photon energies in the range of 10-11 W/m2. Significant increases in UPE from the right sides of
volunteers’ heads were measured when they imagined white light in a dark environment compared to when they did not.
Simultaneous variations in regional quantitative electroencephalographic spectral power (mV2/Hz) and total energy in the
range of w1012 J from concurrent UPE were strongly correlated (rZ0.95). The calculated energy was equivalent to that
associated with action potentials from about 107 cerebral cortical neurons. In addition, metabolic activators like epidermal
growth factor produced conspicuously high peaks in emission from cell cultures (B16-BL6) followed by an obvious drop in
energy output. This pattern of emission suggests that the photon source was quantitatively limited and discrete. This would
be characteristic of membrane potentials and potentially implicate the membrane as the primary source of emission. These
results indicate that under specific conditions changes in photon emissions may reflect intercellular and interbrain com-
munications with the potential for quantum-like properties.
Key words: Ultraweak photon emission (UPE); EM field; Quantitative EEG (QEEG); B16 melanoma cells; Membrane; Quantum
Ultra-weak Photon Emission as Non-invasive System Diagnostic Tool: A Proof of Principle for
Personalized Medicine
Eduard van Wijk), Herman van Wietmarschen, Roeland van Wijk, Jan van der Greef
)Corresponding Author’s Affiliation: Division of Analytical Biosciences, LACDR, Leiden University, Leiden, Netherlands.
epa.vanwijk@lacdr.leidenuniv.nl
Abstract
The prevalence of type 2 diabetes continuously increases globally. It requires novel strategies to detect early stages in pre-
diabetic typing that is vital for diabetic prevention and management. With that aim in mind, a large study is focusing on the
combination of ultra-weak photon emission (intensity and distribution) and metabolomics (metabolite patterns in urine) in
order to subtype pre-diabetic subjects and improve personalized treatment. As a first step, an explorative study was carried
out with 50 pre-diabetic males (fasting blood glucose  6.1 and  6.9 mmol/L; 30-70 years; BMI  26 and  35 kg/m2). They
were analyzed using ultra-weak photon emission (UPE) measurements and GC-MS urine metabolomics. Then, they were
diagnosed by three physicians. The three physicians reached 85% diagnosis consistency resulting in the classification of 3
pre-diabetic subgroups. The subgroups were clearly distinct in their urine metabolic patterns. Although, no significant
correlations between UPE and urine metabolites were observed in data of the entire group of 50 pre-diabetic males, there
were significant correlations in the different subgroups. The present data will be used to study the power of the combi-
nation of UPE and metabolomics to discriminate different sub-types of pre-diabetes resulting in more personalized
treatment.
Key words: Ultra-weak photon emission; personalized medicine; diabetes; metabolomics; Chinese medicine; Sub-typing
Transfer of Oxidative Stress Signals to Distant Cells; Evidence for Non-chemical, Non-electrical
Intercellular Interaction
Ashkan Farhadi), Christopher Forsyth, Ali Banan, Maliha Shaikh, Phillip Engen, Jeremy Z. Fields,
Ali Keshavarzian
)Corresponding Author’s Affiliation: Section of Gastroenterology and Nutrition, Rush University Medical Center, Chicago,
IL, USA. ashkan_farhadi@ihaveibs.com
Abstract
Living organisms are interacting with each other and their environment through several means. The results of our study
have already been published in the Journal Bioelectrochemistry. In our study, we investigated whether distant cells can
Conference Abstracts 277have synchronous reaction while they cannot communicate via chemical or electrical mechanisms. We used Caco-2 cell
line cultures and divided the cells into three groups. “Inducer” cells were directly exposed to oxidant (H2O2). “De-
tector” cells were placed in separate containers near the inducer cells but were not exposed to oxidant and “Control”
cells were neither exposed to oxidant nor they were placed in the proximity of the “Inducer” cells. We measured total
protein concentration, NF-kB activation and cellular morphology. As expected, exposing “Inducer” cells to oxidant
caused a significant reduction in the total protein content, activation of NF-kB and morphological changes due to
structural damage to the cellular cytoskeleton and tight junction. There were parallel and significant alterations in the
“Detector” cells in comparison with “Control” cells. The synchrony in “Detector” cells shows stimulus appropriate, Non-
chemical, Non-Electrical Intercellular Interaction (NCNEII) conveying oxidative stress signals in distant cells. The nature
of this interaction is currently unknown. However, ultra-weak Photon Emission or electromagnetic communications are
appealing candidates.
Key words: Non-Chemical; Non-Electrical; Intercellular Interaction; cell-cell communication; cell signaling; UPE, biophoton
Seedlings’ Stress and Rhythms in UPE Experiments
Cristiano de Mello Gallep)
)Corresponding Author’s Affiliation: Applied Photonics Lab., School of Technology, University of Campinas R. Paschoal
Marmo, Brazil. allep@ft.unicamp.br
Abstract
The time patterns of ultra weak photon emission (UPE) taken on germination tests of wheat samples appear in tune with the
local gravimetric tide. The same was demonstrated for single (sunflower) seedlings, pointing to further applications in
chronobiology. With so in toxicological tests using seedlings simultaneous procedures for control and tested solution are so
strictly necessary for proper comparison of UPE data, since circadian rhythms are always present. Clear discrimination of
the stressed, abnormal UPE emission can be done in less than 12 hours with >90% confidence.
Key words: ultra weak photon emission; biophotonics; germination; biochronology; toxicology
Application of Ultraweak Photon Emissions (UPE) in Agriculture
Kimihiko Kato)
)Corresponding Author’s Affiliation: Shizuoka Prefectural Research Institute of Agriculture and Forestry. kimihiko1_kato@
pref.shizuoka.lg.jp
Abstract
UPE increase reflecting plant disease response. We used rice cells vs. chitin elicitor system for analyzing the relation
between disease response and UPE. UPE were clarified to be generated through phosphatidic acid, the second messenger
leading to ROS generation in the signal transduction of disease response. In addition, we found quantitative linear corre-
lation between UPE and hydrogen peroxide. Recently, plant activators, a new type of agricultural chemicals, are developed.
These plant activators can help plants to overcome pathogens by potentiating plant original disease response. We suc-
cessfully detected the activity of plant activators by observing the potentiation of UPE. Based on this principle, plant
activator screening system was developed. We also proposed a novel method for identifying herbicide resistance on the
basis of UPE measurement. Biotypes resistant to sulfonylurea (SU) herbicides have been found in many weed species. These
resistant weeds exhibited an increase in UPE after SU treatment. We found that oxidative metabolism by P450 mono-
oxygenase might be involved in UPE, based on the experiments of gene-silencing and inhibitors. It is considered that weeds
resistant to herbicides other than SU might also be distinguished by UPE measurement, as long as the herbicides are subject
to detoxification by P450.
Key words: ultra weak photon emissions; plant disease response; ROS generation; plant activator; herbicide resistance;
P450 monooxygenase
Biophoton Imaging Technology and its Application
Masaki Kobayashi)
)Corresponding Author’s Affiliation: Tohoku Institute of Technology, Sendai, Japan. masaki@tohtech.ac.jp
Abstract
Spontaneous ultraweak photon emission from living organisms, biophoton, has long-time been expected to utilize as a signal
mediator carrying pathophysiological information. Because of its potential in non-invasiveness as being completely passive,
it has attracted many researchers’ interest as offering an ‘ultimate’ methodology for human diagnosis. Although numerous
phenomena of biophoton emission have been revealed in this half-century, practical application of biophoton has still been
restricted in the specific field. It is due to the weakness of the signal and complexity of their mechanisms. To characterize
278 Conference Abstractsand extract worthful information; spectral, spatial, and other optical properties including photon statistics, or all of them,
should be employed under the particular condition in such a single-photon level. From 1970s, in Japan, Professor Inaba and
his projects leaded biophoton research as one of the pioneers in the world and achieved various results on measurement
technology and mechanism elucidation. History of biophoton study in the projects focusing on technology development,
especially imaging technique, and its application covering from agriculture to medicine, is reviewed in this paper. And also
the issue what was achieved and what is necessary for further advancement of biophoton study for practical application as a
diagnostic tool is discussed.
Key words: biophoton, ultraweak photon emission, imaging, application, human body, cancer
Study of Fish Egg Radiation Temporary Structure; ORLANDO Project
Sergey Mayburov), Pavel Buzhan, Elena Popova, Alexey Stifutkin
)Corresponding Author’s Affiliation: Lebedev Institute of Physics, Moscow, Russia. mayburov@sci.lebedev.ru
Abstract
The structure of ultra-weak photon emission (UPE) from fish eggs (Misgurnus fossilis) in optical and soft UV range was
studied for several development stages. The sample of about 200 fish eggs was confined in quartz container filled by water;
the photon radiation from 200 to 700 nm from container was detected by the photomultiplier. Its integral photocurrent
over consequent .1 sec intervals was recorded. Fourier analysis of photocurrent demonstrates that the radiation from fish
eggs is essentially more structurized and periodical in comparison with background radiation, in particular, the average
value of fourier autocorrelation over 120 sec is about 40 % larger. It was found that main bulk of UPE is produced in form of
short (less than 1 msec) quasi-periodic bursts with the typical intervals .1 -.5 sec between them. For burst amplitudes
higher than 20 arbitrary units, the average time period <T> between them decreases proportionally to egg age so that if it
varied from 15 up to 40 hours, then <T> changes from 10.6 sec to 6.2 sec. Thus, the observed T difference can encode the
information about the development stage, in this case its algorithm is similar time-amplitude encoding applied in some
electronic circuits. For fish eggs such signals supposedly synchronize the development between distant parts of egg colony,
such effect was observed experimentally. ORLANDO project continues UPE investigation and their possible applications in
medicine and bio-technology. In particular, it’s planned to compare UPE effects in lab. conditions and on the earth orbit.
For that purpose the specialized module will be delivered to International Space Station. In this set-up the array of photo-
detector would measure UPE of different biological samples. Independently of it, mitogenetic effect will be investigated
performing the optical contact of inductor sample with other identical sample - detector and measuring the rate of cell
division in it.
Key words: Biological photon emission, Biological signalling, information encoding, Space biology
Lipid Hydroperoxides and Singlet Molecular Oxygen Generation: An Update
Sayuri Miyamoto), Paolo Di Mascio
)Corresponding Author’s Affiliation: Departamento de Bioquı´mica, Instituto de Quı´mica, Universidade de Sa˜o Paulo, Sa˜o
Paulo, Brazil. miyamoto@iq.usp.br
Abstract
Lipid hydroperoxides (LOOH) are formed by enzymatic and non-enzymatic mechanisms in biological system. These hy-
droperoxides can undergo reactions to generate secondary reactive species, including oxyl radicals and excited species.
In this context, we have demonstrated the generation of singlet molecular oxygen (1O2) from reactions involving LOOH
and biologically relevant oxidants, such as, metal ions, peroxynitrite, and hypochlorite. The generation of 1O2 was
directly evidenced by measuring its monomol light emission at 1270 nm. Moreover, using 18-oxygen labeled hydroper-
oxides we detected the formation of 18O-labeled 1O2 by chemical trapping coupled to mass spectrometry analysis of the
corresponding labeled products. Using this approach we could clearly demonstrate that LOOH, either in the form of free
fatty acid hydroperoxides or in membranes can undergo reactions leading to 1O2 generation. More recently, we have also
identified the generation of 1O2 in a model of mitochondrial membrane containing cardiolipin and cytochrome c.
Interestingly, in this model 1O2 generation was dependent on cytochrome c-cardiolipin binding, and was accompanied by
the parallel generation of excited carbonyl species. Altogether, our results points to the potential role of LOOH as a
biological source of excited species that could be responsible for ultra-weak photon emission observed in biological
tissues.
Key words: cardiolipin; cytochrome c; excited carbonyl species; lipid hydroperoxides; singlet molecular oxygen; mass
spectrometry
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Pavel Pospı´sil), Ankush Prasad, Marek Ra´c
)Corresponding Author’s Affiliation: Department of Biophysics, Centre of the Region Hana´ for Biotechnological and Agri-
cultural Research, Faculty of Science, Palacky´ University, Olomouc, Czech Republic. pospip@prfnw.upol.cz
Abstract
Reactive oxygen species formed either by the electron transport from highly reducing species to molecular oxygen or the
excitation energy transfer from triplet chromophores to molecular oxygen are known to initiate a cascade of oxidative
reactions leading to the formation of electronically-excited species. It is considered that triplet excited carbonyls are
formed as a byproduct of the oxidative processes by the decomposition of the unstable intermediates such as dioxetane and
tertroxide formed by the recombination of the organic lipid and protein radicals. Apart to triplet excited carbonyl reaction
pathway, tetroxide formed by the recombination of the organic lipid and protein radicals decomposes to ground state
carbonyls and singlet oxygen. The excitation energy of triplet excited carbonyls is either emitted as blue-green photons in
the spectra range of 380-550 nm or is transferred to chromophores or molecular oxygen forming singlet excited chromo-
phores and singlet oxygen, respectively. The photon emission of singlet excited chromophores is in the green-red region of
the spectrum (550-750 nm), whereas dimol and monomol emission of singlet oxygen is in the red (634 nm) and infra-red
(1274 nm) region of the spectrum, respectively.
Key words: oxidative reaction; reactive oxygen species; singlet oxygen; triplet excited carbonyl; ultra-weak photon emission
Mechanism of Light-induced Ultra-weak Photon Emission via Photosensitization Reaction
Ankush Prasad), Pavel Pospı´sil
)Corresponding Author’s Affiliation: Department of Biophysics, Centre of the Region Hana´ for Biotechnological and
Agricultural Research, Faculty of Science, Palacky´ University, Olomouc, Czech Republic. prasad.ankush@gmail.com
Abstract
The solar radiation comprising of visible light and ultra-violet (UV) radiation have severe negative impacts on the organism.
The radiations are known to initiate the formation of reactive oxygen species (ROS) by photosensitization reactions (type I
and type II). In the photosensitization reaction, the absorption of excitation energy by photosensitizer causes the transition
from the ground state to the singlet excited state, which is later converted to the triplet excited states via intersystem
crossing. The ROS formed by both Type I (superoxide anion radical,O2
-; hydrogen peroxide, H2O2; hydroxyl radical, HO
) and
Type II (singlet oxygen, 1O2) photosensitization reactions have a capability to oxidize biomolecules such as lipids, proteins
and nucleic acids forming electronically excited species finally leading to ultra-weak photon emission. Our experiment
shows results on one- and two-dimensional spontaneous and induced (visible light and UVA radiation) ultra-weak photon
emission imaging. The correlation of ROS and ultra-weak photon emission was supported by experimental results performed
on different models to decipher the processes involved. The mechanism of photosensitization reaction leading to ultra-weak
photon emission has been explained.
Key words: oxidative stress; photosensitization reaction; reactive oxygen species; ultraviolet; ultra-weak photon emission;
visible light
Experimental Evidence on the Role of Biomolecules in the UPE
Rac Marek), Krupka Michal, Binder Svatopluk, Raska Milan, Pospisil Pavel
)Corresponding Author’s Affiliation: Palacky Univ, Dept Biophys, Fac Sci, Ctr Reg Hana Biotechnol & Agr Res, CR-77147
Olomouc, Czech Republic. markussk@seznam.cz
Abstract
Despite the fact that the phenomenon of UPE is already known for almost a century the mechanisms are still not fully
examined. Oxidative damage on human U937 leukemia cell culture was detected by ultra-weak photon emission, HPLC, dot
blot and comet assay as well as UPE from isolated biomolecules was studied in order to provide experimental evidence
supporting the current hypothesis. Evidence that hydrogen peroxide (H2O2) and hydroxyl radical (HO
) catalyze oxidative
damage in human U937 leukemia cells will be presented. Detection of malondialdehyde, byproduct of lipid peroxidation, by
isocratic reverse-phase HPLC revels HO caused lipid peroxidation while H2O2 caused no effect after 30 min. incubation. Dot
blot reveals that HO caused much higher oxidative damage to proteins that H2O2 while thanks to comet assay it can be said
that there was some but no significant difference in oxidative damage of DNA caused by H2O2 and HO
. Based on those
results we can conclude that in the case of H2O2 induced UPE from human U937 leukemia cell culture proteins were the
major source of the UPE. Also data obtained by measurement of the induced UPE from isolated biomolecules show that
proteins are more likely initial target of H2O2.
Key words: biomolecules; lipid; oxidative damage; protein; ROS; UPE
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Roeland Van Wijk), Eduard Van Wijk
)Corresponding Author’s Affiliation: Sino-Dutch Centre for Preventive and Personalized Medicine, Leiden University, Leiden,
Netherlands. roeland_van_wijk@meluna.nl
Abstract
The current state of UPE research has developed in 50 years in three major areas.
1. UPE - radical oxygen connection. In the 1960’s Russian research teams estimated UPE from all types of organisms. Photon
emission was dependent on chain oxidation reactions and reactive oxygen species. In the 1970’s, six other major centers
took birth in Japan, Poland, Australia, Germany, USA and China. Currently, worldwide, both PMT and 2-dimensional imaging
systems are used to study UPE in relationship to life style, health and disease.
2. Photon storage. In the 1980’s and 1990’s, photon emission and storage from normal and tumor cell models demonstrated
the link to the growth e differentiation dualism. It led to the expectation that UPE is the “optical window” of the elec-
tromagnetic interaction field with parameters (such as intensity, time aspects in variance, photon count distribution pat-
terns) providing a “language” to facilitate information about the living organization.
3. The UPE e ‘omics’ connection. Convergence of UPE with the ‘omics’ fields of metabolomics and proteomics is applied in
the diagnostic sub-typing of humans in the dis-ease to disease trajectory. It is expected to contribute in better prevention
and more personalized medicine.
Key words: Ultra-weak photon emission; reactive oxygen species; delayed luminescence; photomultiplier; imaging systems;
health; metabolomics
Ultra-weak Photon Emission as Possible Mechanism of Cell-cell Interaction
Claudio Rossi), Stefania Lamponi, Alberto Foletti, Ankush Prasad
)Corresponding Author’s Affiliation: Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Italy.
claudio.rossi@unisi.it
Abstract
The fundamental prerogative of Life is communication. Living organisms and their components are open systems far from
equilibrium, in which matter, energy and information are exchanged within specific and coherent ranges. The complex
nature of signalling is still to be exhaustively explored, particularly the “non-chemical” signalling. In order to explore if
electromagnetic radiation is involved in modulating cell processes during cell development we studied the cells behavior
during their growth. In our experiments two different cell populations, immortalized mouse fibroblasts (NIH3T3) and
adult human microvascular endothelial cells (HMVECad) were selected and seeded in separate polystyrene Petri dishes.
Dishes were then placed one on the top of the other at a distance of 4mm. Cell number and morphology of NIH3T3
and endothelial cells were found to be modified suggesting that specific signalling were transmitted through the poly-
styrene wall. Evidences of “non-chemical”signalling observed at molecular level were also obtained by investigating
the NMR metabolomic profiles of S.cerevisiae cell cultures when grown in physically separated proximity with cultures
under stress conditions. Our results are shown differences in the NMR metabolomic patterns when compared with the
control.
Key words: cell communications, chemical and physical cell signalings, ‘in-vivo’-nmr, metabolic modulation, non-chemical
distant interactions, ultraweak-photon emission
C. Rossi, A. Foletti, A. Magnani, S.Lamponi, Ultra-weak photon emission as possible mechanism of cell-cell interaction. In:
Seminars in Cancer Biology, 2011; 21: 207 e 214.
Review of Ultraweak Photon Emission (UPE) by Plants and Human Body as well as Review of
Experimental Methods of UPE Detection/Imaging
Vahid Salari), Christian Brouder
)Corresponding Author’s Affiliation: Institut de Mine´ralogie et de Physique des Milieux Condense´s, Universite´ Pierre et Marie
Curie-Paris 6, Paris, France. vahidsalari742@gmail.com
Abstract
Here we review ultraweak photon emission (UPE) by plants and human body. The results of our review show that the main
sources of UPE in plants are due to particular processes in organelles owing to ROS production like superoxide, hydrogen
peroxide, singlet oxygen and triplet carbonyls. The spectrum of plants is dominantly in red in the region of 600-780 nm. UPE
in human body is emitted from the skin due to mitochondria and phagocytic cells in which hydroxyl, superoxide, singlet
oxygen and hydrogen peroxide play main roles. The human spectrum is dominantly in the region 420-570 nm. We review
different experimental methods of UPE studying, like photomultipliers (PMT), CCD/EMCCD cameras, ultraweak
Conference Abstracts 281luminescence analyzer (BPCL), Photon imaging acquisition system (PIAS), Photon counter device, multiple channel
photometer, Spectrofluorometer and Avalanche photodiode. Among the mentioned above methods, CCDs are the best for
imaging and PMTs are the best for real time measurements. Toward imaging, 4)4 and 8)8 hardware/software binning are
the best methods of imaging.
Key words: EMCCD; Human body; Plants; PMT; ROS; UPEDelayed Luminescence Spectroscopy to Monitor Mitochondrially Targeted Effects of Cell
Proliferation Inhibitors
Agata Scordino), Irina Baran, Roberta Bonfanti, Agata Campisi, Costanta Ganea, Rosaria Grasso,
Marisa Gulino, Adrian Iftime, Diana Ionescu, Maria Magdalena Mocanu, Francesco Musumeci,
Rosalba Parenti
)Corresponding Author’s Affiliation: Department of Physics and Astronomy, University of Catania, Catania, Italy & Southern
National Laboratories, National Institute of Nuclear Physics, Catania, Italy. scordino@lns.infn.it
Abstract
To gain new insights into the biochemical mechanisms responsible for the low-level photoinduced Delayed Luminescence
(DL) of living cells, as well as to provide new data regarding the relation between DL and the cell status, a new set of
experimental data was performed. In this study the relation between DL induced by UVA-laser excitation and the effects of
agents that inhibit cell proliferation and induce apoptosis in various cancer cell types were investigated. DL measurements,
in the time interval 10 ms e 10 ms after the switching off of the illumination source, were performed on liquid suspension of
cultured cells; the response of treated and untreated samples was compared. Data showed to be consistent with an
important role of the Mitochondrial Respiratory Chain in DL. In particular the role of MRC Complex I in DL of human leukemia
Jurkat T cells was probed by using Complex I targeting agents like rotenone, menadione and quercetin. In addition, the
effects of berberine, which is known to be selectively accumulated by mitochondria, on follicular and anaplastic thyroid
cancer cells were studied. Moreover results show the possibility of using DL to reveal the activation of the apoptotic
pathway and monitor the effects of anticancer treatments.
Key words: anticancer drugs; apoptosis; delayed luminescence; leukemia cells; mitochondrial respiration; thyroid tumor cells
Primo Vascular System and Optical Communication Channels of Ultraweak Photons
Kwang-Sup Soh)
)Corresponding Author’s Affiliation: Nano Primo Research Center, Advanced Institute of Convergence Technology, Seoul
National University, Suwon, Korea. kssoh1@gmail.com
Abstract
Almost fifty years ago, Bong-Han Kim first reported the existence of a third circulatory system in addition to the blood and
lymphatic systems. He proposed that these novel anatomical vessels are distributed through out a body and those in the skin
were acupuncture meridians. This system is now known as the primo vascular system (PVS). Since 2002 the long-neglected
PVS has been reinvestigated in Seoul National University and there have been numerous descriptions of the primo vascular
system which is comprised of primo-nodes (PN) and primo-vessels (PV). The PVS has been reported in various tissues in mice,
rats and rabbits. A hypothesis on long distance communication between organs through the acupuncture meridians and PVS
was proposed with the optical channels of coherent ultraweak photons (UP) propagating in the primo vessels. The light
sources are the primo micro-cells (or sanals) flowing in the primo vessels. Their medical functions are regeneration of cells
like embryoniclike adult stem cells and contain DNA. These DNA are sources of UP in the PVS and can form active coherent
light sources. Animals or humans can use these coherent UP for communication purpose of controlling the connected organs
as a holistic system.
Key words: Primo vascular system; Ultra-weak photon; Optical communication; Sanal; DNA; Holistic
Ultraweak Photon Emission and Optical Interactions of Living Objects. Statistical Properties and
Unsolved Problems
Ilya Volodyaev), Lev Beloussov
)Corresponding Author’s Affiliation: Faculty of Biology, Moscow State University, Moscow, Russia. ivolodyaev@gmail.com
Abstract
The phenomenon of non-chemical biological interactions (NCBI) was first discovered by Gurwitsch and later investigated in
USSR, Europe, and USA (see Rahn, 1936; Gurwitsch, 1945). Gurwitsch’s group also showed that NCBI was mediated by
282 Conference Abstractsultraweak photon emission (UPE), and Rajewsky, Frank and Audubert were among the first who measured UPE (1931d1938).
In 1950’sd60’s UPE from living objects was rediscovered and proved to originate mostly from lipid peroxidation (see Tar-
ussov, 1972). The authors disputed against Gurwitsch’s NCBI, and argued that UPE was a mere side effect of oxidative
processes. At present the interrelation of these two phenomena remains dim, and although some works on NCBI appeared
recently, it is still not widely appreciated. How can UPE of 10d100 cps mediate NCBI? Frank (1931) suggested that UPE had a
special temporal order. This view is getting recently an increased support. We demonstrate that UPE of frog eggs consists of
single flashes, no longer than 1 millisecond each, which altogether occupy <1% of total time, and give 0,6d7 cps in average.
As shown by Fourier analysis, they have a non-periodic stage-specific temporal order. An extensive burst of UPE flashes
coincides with the period of activation of zygotic genes.
Key words: NDCI, non-chemical distant cellular interactions, mitogenetic effect, ultraweak photon emission, UPE statistics,
UPE time-series analysis
